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DO  ,  JAN*1  1473  EDITION  OP  »  NOV  •»  IS  OBSOLETE 


AUG  3  1  1373 


ENGLAND  DiVISICN  CORPS  CF  ENGINEERS 

u:/.  tc  a  =  rca: 

WAl.T.-iAV  w-iLLETT^  -  L  .  L*1 


VEDED-E 


Honorable  Edward  J.  King 

C; o  v-?  r::  jr  of  C h e  •'  :  v:  nwc sic  h  of 
Massachusetts 
State  House 
p.  r*  <i  c  ^  c ,  Massachusetts 


’  i r  M o ve c n or  K:  > : 

Inclosed  is  a  copy  of  the  Whiting  Street  Pond  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Drogran  for  Inspection 
of  Non-Federal  Dams,  The  report  is  based  upon  a  visual  inspection,  a 
review  of  past  performance ,  and  a  preliminary  hydrological  analysis. 

A  brief . assessme nt  is  included  at  the  beginning  of  the  report. 

The  preliminary  hydrologic  analysis  has  indicated  that  the  spillway 
capacity  for  the  Whiting  Street  Pond  Dam  would  likely  be  exceeded  by 
floods  greater  than  3  percent  of  the  Probable  Maximum  Flood  (PMF),  the 
test  flood  for  spillway  adequacy.  Our  screening  criteria  specifies 
that  a  dam  of  this  class  which  does  not  have  sufficient  spillway 
capacity  to  discharge  fifty  (50)  percent  of  the  PMF,  should  be 
adjudged  as  having  a  seriously  inadequate  spillway  and  the  dam 
assessed  as  unsafe,  non-  emergency,  until  more  detailed  studies  prove 
ocherwise  or  corrective  measures  are  completed. 

fhe  t£rm  "unsafe**  applied  to  a  dam  because  of  an  inadequate  spillway 
does  not  indicate  the  same  degree  of  emergency  ns  that  term  would  if 

applied  because  of  structural  deficiency.  It  does  indicate,  however, 
that  a  severe  storm  may  cause  overtopping  and  possible  failure  of  the 
dam,  with  significant  damage  and  potential  loss  of  life  downstream. 

It  is  recommended  that  within  twelve  months  from  the  date  of  this 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  by  more  sophisticated  methods  and 
procedures  the  magnitude  of  the  spillway  deficiency.  Based  on  this 
1  ■'  ,_<j  cm.  iict t  ion ,  appropriate  remedial  .i- Ligating  m^oaures  snculd  be 
designed  and  completed  within  24  months  of  this  date  of  notification. 
In  the  interim  a  detailed  emergency  operation  plan  and  warning  system 
should  be  promptly  developed.  During  periods  of  unusually  heavy 


Honorable  Edward  J.  King 

I  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  in  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  me  informed  of  the  actions  taken  to  implement 
these  recoratne ndations  since  this  follow-up  is  an  important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Common¬ 
wealth  of  Massachusetts.  This  report  has  also  been  furnished  to  the 
owner  of  the  project.  City  of  Holyoke,  Holyoke  Water  Works,  Holyoke, 

Massachusetts  01040. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  t  • .  e o *  t  I c e ,  un  * e  r  t . ie  z  r c c o ~  o e  «.  n i  j  r . t  ^  j u  c  t ,  t  ■  1 1  r t y 

days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  the  cooperation  extended  in 
carrying  out  this  program. 

Sincerely, 


Ac  c* 

r . 


s  1  For 
k  \  7 


MAX  3.  SCIi EIDER 

Colonel,  Corps  of  Engineers 
Division  Engineer 
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WHITING  STREET  POND  DAM 
MA  00070 


CONNECTICUT,  RIVER  BASIN 
HOLYOKE,  MASSACHUSETTS 


PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
puidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investiga¬ 
tion;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 


In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise  be  detect¬ 
able  if  inspected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions ,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can  there  be 
any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions  thereof. 
Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 


This  Phase  1  Inspection  Report  on  Whiting  Street  Pond  Dam  has  been 
reviewed  by  the  undersigned  Review  Board  members.  In  our  opinion 
the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection.- 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


CHARLES  G.  TIERSCH,  Chairman 

Chief,  Foundation  and  Materials  Branch 

Engineering  Division 


FRED  J.  RAVENS,  Jr.,  Member 
Chief,  Design  Branch 
Engineering  Division 


SAUL  COOPER,  Member 
Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


/?. 


JOE  B.  FRYAR 

Chief,  Engineering  Division 
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MA  00070 

WHITING  STREET  POND  DAM 

HOLYOKE 

HAMPDEN 

COMMONWEALTH  OF  MASSACHUSETTS 
2  AUGUST  1978 


BRIEF  ASSESSMENT 


Whiting  Street  Pond  Dam  is  an  earth -buttressed  stone  masonry  dam, 
1900  feet  long  with  a  maximum  height  of  about  19  feet.  A  two  level  stone 
masonry  and  concrete  spillway  is  located  about  70  feet  from  the  dam's  south 
abutment.  A  gatehouse  and  gate  chamber  are  located  at  approximately  the 
center  of  the  dam  and  contain  the  operating  mechanisms  for  controlling  the 
outflows  into  the  City's  Water  Supply  and  to  the  low  level  outlet.  Discharges 
from  the  low  level  outlet  and  the  spillway  converge  and  flow  into  an  unnamed 
creek  before  emptying  into  the  Connecticut  River. 

Phase  I  inspection  and  evaluation  of  Whiting  Street  Pond  Dam  does 
not  indicate  conditions  which  would  constitute  an  immediate  hazard  to  human 
life  or  property.  Based  on  engineering  judgement  and  the  performance  of  the 
dam  and  the  outlet  works ,  the  project  is  considered  to  be  in  fair  condition. 

The  project,  however,  does  have  a  number  of  deficiencies  which,  if  not  rem¬ 
edied,  have  the  potential  for  developing  into  hazardous  conditions. 

Because  there  are  no  data  on  Probable  Maximum  Floods  for  a  drain¬ 
age  area  of  1.67  square  miles,  it  was  necessary  to  synthesize  a  test  flood 
hydrograph  for  the  contributing  area.  Since  the  dam  is  classified  as  inter¬ 
mediate  in  size,  with  a  high  hazard  potential,  the  test  flood,  in  accordance 
with  Corps  of  Engineers  guidelines,  is  the  Probable  Maximum  Flood  (PMF). 

The  PMF  yields  an  outflow  of  8253  cfs  which  is  greater  than  the  maximum 
discharge  capacity  of  the  spillway  of  215  cfs  and  would  result  in  an  overtopping 
of  the  dam  by  about  1.4  feet.  (The  discharge  from  the  low  level  outlet  could 
not  be  computed,  however,  it  would  be  extremely  small.)  Since  the  dam  will 
be  overtopped  by  the  test  flood  by  a  large  amount,  it  is  considered  that  the 
spillway  is  very  inadequate  from  a  hydraulic  and  hydrologic  viewpoint.  Further¬ 
more,  because  of  the  anticipated  overtopping  there  is  a  question  of  whether 
the  dam  would  be  stable  under  this  condition.  Therefore,  a  number  of  recom- 


i 


mendations  are  given  for  implementation  by  the  owner,  within  12  months  of 
receipt  of  this  Phase  I  Inspection  Report,  for  providing  adequate  spillway 
capacity.  This  includes  retaining  a  competent  consulting  engineer  to  conduct 
further  hydraulic  studies  and  in  the  interim  period  to  maintain  the  reservoir  at 
a  lower  level. 

In  addition,  remedial  measures  are  recommended  for  implementation 
by  the  owner  within  24  months  of  receipt  of  this  Phase  I  Inspection  Report  to 
improve  overall  conditions.  These  measures,  in  general,  are  as  follows: 

-  Programs  for  observing  and  monitoring  seepage 

-  Repairs  to  embankments  and  appurtenant  structures 

-  Programs  for  operation ,  maintenance  and  inspection 


Eugene  O 'Brien  ,  P.E. 
New  York  No.  29823 


lb.  DOWNSTREAM  SLOPE  LOOKING  NORTH 
OVERVIEW  OF  DAM 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
CONNECTICUT  RIVER  BASIN 
INVENTORY  NO.  MA  00070 
WHITING  STREET  POND  DAM 
CITY  OF  HOLYOKE 

HAMPDEN  COUNTY,  COMMONWEALTH  OF  MASSACHUSETTS 
SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  national  program 
of  dam  inspection  throughout  the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned  the  responsibility  of  super¬ 
vising  the  inspection  of  the  dams  within  the  New  England  Region.  Tippetts- 
Abbett-McCarthy-Stratton  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of  Massachusetts.  Au¬ 
thorization  and  notice  to  proceed  was  issued  to  Tippetts-Abbett-McCarthy- 
Stratton  under  a  letter  of  May  3,  1978,  from  Mr.  Ralph  T.  Garver,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW  33-78-C-0298  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal 
dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by 
non-Federal  interests. 

(2)  Encourage  and  prepare  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of 
Dams . 

1.2  DESCRIPTION  OF  THE  PROJECT 

a .  Description  of  Dam  and  Appurtenances 

Whiting  Street  Pond  Dam  is  an  earth-buttressed  stone  masonry 
dam,  1900  feet  long  with  a  maximum  height  of  about  19  feet.  The  earth  but¬ 
tress  is  continuous  along  the  downstream  side  of  the  stone  masonry  section. 
The  dam  is  straight,  trending  generally  north-south  except  for  about  240  feet 
at  the  north  end,  which  is  Mdoglegged"  to  the  northwest  about  115°.  The  stone 
masonry  is  7  feet  wide  at  crest  level,  the  earth  buttress  is  10  feet  wide.  A 
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steel  guard  rail  runs  along  the  upstream  side  of  the  stone  masonry  crest. 


The  upstream  slope  of  the  stone  masonry  section  varies  from 
vertical  at  the  foundation  to  El  367. 7±;  1  (V):0. 08 (H)  from  E1367 . 7±toE1382 . 7±;& 
1  (V)  :  0.25  (H)  from  El  382.7+  to  El  388. 7i.  The  downstream  slope  of  the 
stone  masonry  portion  of  the  dam  (which  is  also  the  upstream  face  of  the 
earth  buttress)  varies  from  vertical  at  the  foundation  to  El  367. 7+;  and  1  (V): 
0,25  (H)  from  El  367.7+  to  388.7+.  The  base  width  of  the  stone  masonry 
section  is  16  feet.  The  downstream  slope  of  the  earth  buttress  varies  from 
1  (V)  :  1.25  (H)  to  1  (V)  :  2.5  (H) .  According  to  an  available  drawing  there 
was  to  be  a  "3  inch  sheet  piling"  cutoff  wall,  5  feet  long,  penetrating  into 
a  "hard  pan"  and  gravel  foundation. 

A  stone  masonry  and  concrete  spillway  structure  is  located 
about  70  feet  from  the  south  abutment.  The  concrete  spillway  sill  is  at  two 
levels;  El  387 . 0  and  El  387 . 45 ,  and  is  16.5  and  17  feet  long ,  8.4  and  7 . 6 
feet  wide  and  1.7  and  1.25  feet  deep,  respectively.  The  sill  is  notched 
to  accommodate  flashboards. 

The  downstream  concrete  training  walls  are  2  feet  wide  and  are 
about  14  and  18  feet  long.  There  are  no  upstream  training  walls. 

The  concrete  lined  spillway  channel  is  33.5  feet  wide  and 
narrows  to  17  feet,  8.6  feet  from  the  sill.  The  channel  continues  under  a 
roadway  bridge  through  three  rectangular  openings  each  5  feet  wide.  The 
height  of  the  openings  is  1.8,  2.0  and  2.25  feet.  The  floor  of  the  channel 
under  and  adjacent  to  the  bridge  is  on  bedrock.  Downstream  of  the  bridge, 
water  discharge  over  the  spillway  flows  in  a  natural  channel. 

A  brick  gatehouse,  above  a  gate  chamber,  is  located  on  the 
crest  at  approximately  the  center  of  the  dam.  In  the  upstream  wall  of,  and 
entering  directly  into  the  gate  chamber  is  a  4-foot  square  sluice  way  protected 
by  a  trash  rack.  A  10-inch  diameter  low  level  outlet  pipe  has  its  intake  in 
the  gate  chamber,  runs  underground  for  375  feet,  and  outfalls  into  the  spill¬ 
way  channel.  A  16-inch  diameter  pipe,  which  also  starts  in  the  gate  cham¬ 
ber,  joins  the  City's  water  supply  system  an  unknown  distance  from  the  dam. 

A  by-pass  pipe  and  connection  exists  between  the  low  level  outlet  and  the 
water  supply  pipe.  This  connection  facilitates  repair  work  to  the  water 
supply  valve. 


Intakes  through  the  4-foot  square  sluiceway;  the  16-inch  sup¬ 
ply  pipe,  the  10-inch  low  level  outlet  and  the  by-pass  pipe  are  regulated  by 
a  sluice  gate  and  gate  valves,  respectively.  The  operating  mechanisms  are 
all  manually  operated  and  are  located  in  the  gatehouse. 


1-2 


At  the  point  where  the  low  level  outlet  outfalls,  the  spillway 
channel  divides  into  an  open  concrete-lined  rectangular  channel  and  an 
underground  36-inch  diameter  concrete  pipe.  The  channel  varies  from  5  to 
10  feet  in  width  and  2  to  6  feet  in  height  (See  Photograph) .  The  channel  and 
pipe  join  at  a  natural  channel  in  the  vicinity  of  Interstate  Highway  91  and 
then  flow  into  the  Connecticut  River. 

b.  Location 

The  dam  is  located  north  of  Holyoke,  Massachusetts,  about 
one  half  mile  west  of  the  Connecticut  River  and  at  the  eastern  foothills  of 
Mount  Tom. 

c.  Ownership 

Whiting  Street  Pond  Dam  is  owned  by  the  City  of  Holyoke. 

The  day-to-day  operation  and  maintenance  is  managed  by  Holyoke  Water 
Works,  Holyoke,  Massachusetts. 

d  .  Purpose  of  Dam 

The  impoundment  provided  by  the  dam  is  a  water  storage  re¬ 
servoir  for  the  City  of  Holyoke. 

e.  Design  and  Construction  History 

Original  design  and  construction  records  are  not  available. 

It  is  reported  that  the  dam  was  built  about  1900.  There  are  no  records  of 
whether  the  earth  buttress  section  was  part  of  the  original  construction  or 
was  added  later. 

f .  Normal  Operating  Procedures 

Normal  water  releases  from  the  Whiting  Street  Pond  are  to 
supply  the  City  of  Holyoke  with  approximately  1.2  mgd .  There  are  no  other 
regulated  releases. 

g .  Size  Classification 

The  dam  is  less  than  forty  feet  high  but  has  a  maximum  storage 
capacity  of  more  than  1000  acre-feet.  It  is,  therefore,  classified  as  an 
"intermediate"  size  dam. 

h.  Hazard  Classification 

The  dam  is  in  the  "high"  hazard  potential  category  because  in 
the  event  of  a  dam  failure  substantial  property  damage  with  possible  loss  of 
life  would  result.  Losses  would  include;  a  substantial  portion  of  the  City's 
water  supply,  a  fluoridation  and  chloridation  facility,  a  portion  of  Interstate 
Highway  91  and  about  5  one  family  homes  located  between  Northampton  Street 
and  Mountain  Park  Road. 

For  details  on  the  selection  of  the  hazard  potential  category  see 


Section  5.6. 


is: 


i.  Operator 

The  person  responsible  for  the  day-to-day  operation  of  the  dam 


Mr.  Henry  Seidel 
Head  Filter  Plant  Operator 
985  Homstead  Avenue 
Holyoke,  Massachusetts  01040 
Phone:  (Home)  413-532-6509 
(Office)  413-442-8992 
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PERTINENT  DATA 


a .  Drainage  Area 

The  Whiting  Street  Pond  is  located  on  a  tributary  of  the  Con¬ 
necticut  River  between  Holyoke  and  Easthampton.  The  drainage  basin  which 
is  located  on  the  eastern  slopes  of  the  Mount  Tom  Range  is  steep  and  heavily 
forested  except  for  the  southeast  quarter  which  has  some  urban  development. 
The  basin,  which  trends  in  a  north -south  direction,  is  approximately  3.2  miles 
long  by  0,5  mile  wide  with  an  area  of  1.67  square  miles.  The  surface  area  of 
the  reservoir,  at  spillway  crest  (102  acres),  is  about  10%  of  the  total  drainage 
area . 


b.  Discharges  at  Damsite 

Discharges  at  the  damsite  are  over  an  uncontrolled  spillway, 
and  through  a  low  level  outlet  and  the  City's  water  supply  system. 

The  concrete  spillway  sill  is  at  two  levels;  El  387.0  and  El 
387.45  and  is  16.5  and  17  feet  long,  8.4  and  7.6  feet  wide  and  1.7  and 
1.25  feet  deep,  respectively.  The  computed  maximum  discharge,  with  pond 
level  at  El  388.7  (top  of  dam),  is  215  cfs. 

The  low  level  outlet  is  a  10-inch  inside  diameter  cast  iron  pipe, 
375  feet  long,  with  unknown  invert  elevations  at  the  intake  and  outlet  ends. 
Maximum  discharge  through  the  pipe  could  not  be  computed. 

There  is  no  record  of  the  maximum  flood  at  the  damsite  but 
reportedly  the  dam  has  never  been  overtopped  during  a  major  flood. 

c.  Elevation  (ft  above  MSL) 


Top  of  dam 

388.7 

Maximum  pool-design  surcharge 

Unknown 

Maximum  pool-test  flood  surcharge 

390.  1 

Full  flood  control  pool 

Not  Applicable 

Recreation  pool 

387.0 

Spillway  crest  (gated) 

Not  Applicable 

Upstream  portal  invert  diversion 
tunnel 

Not  Applicable 

Downstream  portal  invert  diversion 
tunnel 

Not  Applicable 

Streambed  at  centerline  of  dam 

l'  nknown 

Maximum  tailwater 

Unknown 

Reservoir  (feet) 

Length  of  maximum  pool 

3000 

Length  of  recreation  pool 

3000 

Length  of  flood  control  pool 

Not  Applicable 

Storage  (acre-feet) 

Recreation  pool 

2005  (est.) 

Flood  control  pool 

Not  Applicable 

Design  surcharge 

Unknown 

Test  flood  surcharge 

352 

Top  of  dam 

2190 

Reservoir  Surface  (acres) 

Top  of  dam 

113.5 

Test  flood  pool 

120 

Flood-control  pool 

Not  Applicable 

Recreation  pool 

102 

Spillway  crest 

102 

Dam 

Type 

Earth  buttressed  stone 
masonry 

Length,  feet 

1900 

Height,  feet 

19.0 

Top  width,  feet 

17.0 

Side  slopes  -  Upstream 

Varies  -  See  Section  1.2a 

Downstream 

Varies  -  See  Section  1.2a 

Zoning 

Unknown 

Impervious  core 

Unknown 

Cutoff 

5  feet  high,  3  inch  sheet 
piling 

Grout  curtain 

Unknown 

Other 

None 

Diversion  and  Regulating  Tunnel 

Type 

Not  Applicable 

Length 

Not  Applicable 

Closure 

Not  Applicable 

Access 

Not  Applicable 

Regulating  facilities 

Not  Applicable 

Spillway 

Type 

Broad-crested,  two  levels 

Length  of  weir,  feet 

33.5 

Crest  elevations,  feet 

387.0  and  387.45 

Gates 

None 

Upstream  channel 

None 

Downstream  channel 

For  description ,  see 
Section  1.2a 
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j .  Regulating  Outlets 

The  regulating  outlets  consist  of  an  uncontrolled  spillway,  a 
16-inch  diameter  water  supply  line  and  10-inch  diameter  low  level  outlet. 

The  concrete  spillway  sill  is  at  two  levels:  El  387.0  and  El 
387.45  and  is  16.5  and  17  feet  long,  8.4  and  7.6  feet  wide  and  1.7  and 
1.25  feet  deep,  respectively. 

The  water  supply  line  is  of  unknown  length,  and  the  invert 
elevations  of  the  375^foot  long  low  level  outlet  pipe,  are  also  unknown.  Dis¬ 
charges  through  the  pipes  are  controlled  by  manually  operated  gate  valves 
which  are  operable.  The  water  supply  line  is  operated  as  required  to  satisfy 
water  supply  demand.  The  low  level  outlet  is  reportedly  operated  only  occa¬ 
sionally. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


Design  data  and  specific  memoranda  are  not  available  for  the  origi¬ 
nal  construction  of  the  dam.  Two  drawings  were  obtained  from  the  owner; 
they  show  the  cross  section  and  centerline  profile  of  the  masonry  portion  of 
the  dam.  (See  Appendix).  One  of  the  drawings  shows  a  plan  of  a  "waste 
way"  which  is  not  in  accordance  with  the  existing  conditions.  There  are  no 
drawings  showing  the  earth  buttress  section. 

The  elevations  shown  in  these  drawings  do  not  correspond  to  those 
shown  on  the  USGS  quadrangle  sheet.  All  elevations  referred  to  in  this  re¬ 
port  are  based  on  the  reservoir  level  shown  on  the  USGS  sheet  which  is 
assumed  to  be  the  elevation  of  the  spillway  s ill.  Sketches  of  the  dam  and 
spillway,  plans  and  sections  were  prepared  on  the  basis  of  approximate  field 
measurements  made  at  the  time  of  this  visual  inspection.  (See  Appendix). 

There  is  no  information  available  on  subsurface  conditions  other 
than  the  reference  to  "hard  pan"  and  gravel  noted  on  one  of  the  drawings. 

2.2  CONSTRUCTION  RECORDS 


There  are  no  construction  records  available. 

2.3  OPERATION  RECORDS 

The  operation  of  the  sluice  gate,  low  level  and  water  supply  system 
gate  valves  are  recorded;  readings  of  the  pond  level  and  rainfall  are  taken 
on  a  regular  basis.  These  records  are  kept  in  the  offices  of  the  Holyoke 
Waterworks,  Holyoke,  Massachusetts. 

2.4  EVALUATION  OF  DATA 


a .  Availability 

Existing  information  was  made  available  by  Holyoke  Water 
Works,  Holyoke,  Massachusetts. 


b.  Adequacy 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a  de¬ 
finitive  review.  Therefore  the  adequacy  of  this  dam  could  not  be  assessed 
from  the  standpoint  of  reviewing  design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  performance  history  and  sound  engineering 
judgment. 
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c .  Validity 

In  general,  the  information  obtained  from  the  available  drawings, 
with  above  noted  exceptions,  and  personal  interviews  is  consistent  with  ob¬ 
servations  made  during  the  inspection  and  therefore  considered  reliable. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a .  General 

A  visual  inspection  of  Whiting  Street  Pond  Dam  was  made  on 
2  August  1978.  The  weather  was  cloudy,  temperature  between  70°  and  75°F. 

The  last  rainfall,  a  heavy  thunderstorm,  occurred  early  that  morning.  At  the 
time  of  inspection,  the  lake  level  was  about  1.9  feet  (El  385.1+)  below  spill¬ 
way  crest. 

b.  Dam 

The  dam  appears  to  be  in  generally  good  condition.  The  hori¬ 
zontal  and  vertical  alignment  of  the  crest  are  good.  The  stone  and  grass 
surface  at  the  crest  are  in  good  condition,  however,  at  several  locations 
there  are  saplings  growing  between  the  stone  masonry  joints  (See  Photograph  No.  3). 
No  longitudinal  or  transverse  surface  cracks  were  observed. 

The  downstream  slope  is  completely  covered  with  heavy  ground 
cover,  seedlings  and  shrubs  and  does  not  show  any  erosion,  sloughing  or 
signs  of  trespassing  (See  Photograph  No.  2).  It  is  reported  that  this  slope  has  not 
been  mowed  for  the  past  two  years,  but  that  the  slope  will  be  mowed  later 
in  the  summer. 


The  upstream  slope,  which  is  stone  masonry  and  almost  verti¬ 
cal,  appears  above  the  water  lino  to  be  in  good  condition,  there  are,  how¬ 
ever,  a  few  missing  stones  at  several  locations  and  much  of  the  mortar 

pointing  is  loose  and/or  missing  (See  Photoqraph  No.  14).  There  is  some  veaeta- 
tion  growing  through  the  open  masonry  joints. 

There  is  evidence  of  seopaje  along  the  lower  portion  of  the 
downstream  face  and  toe  of  the  embankment.  A  wet  area  apparently  caused 
by  seepage,  is  located  between  420  and  640  feet  north  of  the  spillway  and 
about  20  feet  below  the  crest.  The  quantity  of  seepage  could  not  be  deter¬ 
mined  because  of  the  heavy  ground  cover  and  vegetation.  At  about  the  same 
elevation  and  about  640  feet  north  of  the  spillway  there  is  another  wet  area 
which  extends  290  feet  to  the  north.  It  was  not  possible,  to  determine 
whether  this  wet  area  is  caused  by  seepage  or  surface  runoff  from  the  pre¬ 
vious  night's  rain.  (See  Photoqraph  No.  13). 

A  14-inch  diameter  cast  iron  pipe  outlet  is  located  about  110 
feet  north  of  the  spillway  at  the  downstream  to*'  of  the  dam.  The  pip c, 
which  was  not  flowing,  terminates  at  the  spillway  channel.  Tne  purpose, 
extent,  limit  and  the  location  of  the  operating  controls  for  the  pipe  are  un¬ 
known.  (See  Photograph  No.  12), 


•-1 


c .  Appurtenant  Structures 

Tne  stone" masonry  and  concrete  spillway  is  in  generally  good 
condition  with  some  minor  spalling  at  both  crest  levels.  There  is  minor 
seepage  at  and  above  the  contact  of  the  downstream  face  of  the  spillway 
weir  and  floor.  The  concrete  floor  of  the  discharge  channel,  upstream  of  the 
bridge  openings,  is  superficially  spalled.  There  is  vegetation  growing  and 
a  leakage  of  about  5  gpm  at  the  contact  between  the  concrete  spillway  and 
the  downstream  wall  of  the  north  opening  under  the  bridge.  There  is  minor 
spalling  of  all  training  walls.  (See  Photograph  Nos.  4  &  5). 

d .  Abutments 

There  were  no  signs  of  seepage  or  other  unusual  conditions 
at  the  abutments. 

e .  Downstream  Channel 

There  is  effectively  only  one  downstream  channel,  the  spill¬ 
way  channel.  The  natural  portions  of  the  channel  are  overgrown  with  heavy 
vegetation,  there  are  overhanging  trees  and  there  is  minor  debris  in  the 
channel.  At  the  time  of  inspection,  flows  in  the  channel  did  not  appear  to 
be  impeded.  The  openings  below  the  bridge,  immediately  downstream  of 
the  spillway,  were  clear  and  do  not  appear  to  restrict  spillway  discharges. 
The  concrete  lined  portions  of  the  channel  are  in  poor  condition  with  severe 
spalling  and  erosion  along  the  base  of  most  of  the  walls  and  there  are  two 
locations  (about  400  feet  downstream  from  the  toe)  where  boils  were  noted 
flowing  from  holes  in  the  concrete  floor  of  the  channel  (See  Photograph  Xos 
6-9). 


f .  Reservoir  Area 

In  the  vicinity  of  the  dam,  there  is  no  evidence  of  sloughing, 
potentially  unstable  slopes  or  other  unusual  conditions  which  would  ad¬ 
versely  affect  the  dam. 

3.2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  made  during  the  course  of  the  investigation 
revealed  several  deficiencies  which  at  present  do  not  adversely  affect  the 
adequacy  of  the  dam.  However,  those  deficiencies  do  require  attention 
and  should  be  corrected  before  further  deterioration  leads  to  a  hazardous 
condition.  Recommended  measures  to  improve  these  conditions  are  given 
in  Section  7  . 


SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURE 


4.1  PROCEDURES 

Operational  procedures  for  the  project  are  not  formally  established 
but  are  based  on  the  experience  of  the  operating  personnel. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  formal  maintenance  manual  for  the  project.  Mainten¬ 
ance  is  carried  out  as  needed.  The  mowing  of  grass  and  the  cutting  of  veg¬ 
etation  is  done  as  required  and  when  time  allows.  There  is  no  scheduled 
program  of  inspection  by  the  Water  Works  personnel,  however  it  is  reported, 
there  is  a  statewide  program  by  the  Department  of  Environmental  Quality 
Engineering,  Division  of  Waterways ,  Boston,  Massachusetts . 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

There  is  no  established  maintenance  program  for  the  operating 
facilities.  Maintenance  is  carried  out  as  needed. 

4.4  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  in  effect  nor  one  planned. 

4.5  EVALUATION 

The  maintenance  and  operating  procedures  for  the  dam  and  appurte¬ 
nant  structures  are  considered  inadequate.  Measures  to  improve  these 
deficiencies  are  given  in  Section  7. 


SECTION  5  -  HYDRAULIC/ HYDRO  LOGIC 


5.1  DRAINAGE  BASIN  CHARACTERISTICS 


The  Whiting  Street  Fond  is  located  on  a  tributary  of  the  Connecticut 
River  between  Holyoke  and  Easthampton.  The  drainage  basin  which  is  lo¬ 
cated  on  the  eastern  slopes  of  the  Mount  Tom  Range  is  steep  and  heavily 
forested,  except  for  the  southeast  quarter  which  has  some  urban  develop¬ 
ment.  The  basin,which  trends  in  a  north-south  direction,  is  approximately 

3 . 2  miles  long ,  0.5  mile  wide ,  with  an  area  of  1.67  square  miles .  The  sur¬ 
face  area  of  the  reservoir,  at  spillway  crest  (102  acres),  is  about  10%  of 
the  total  drainage  area. 


5.2  SPILLWAY  CAPACITY 

The  spillway  of  the  Whiting  Street  Pond  Dam  is  3  3.5  feet  in  length 
and  approximately  7.5  feet  wide.  The  northern  half  of  the  spillway  crest  is 
1.70  feet  below  the  top  of  the  dam,  (El  387),  while  the  other  half  is  0.45 
feet  higher  (El  387.45).  The  maximum  computed  capacity  of  the  spillway 
is  215  cfs  with  water  level  at  the  top  of  the  dam  (El  388.7)  and  is  not 
restricted  by  the  openings  under  the  bridge  located  directly  downstream. 


5.3  RESERVOIR  CAPACITY 


The  maximum  capacity  of  the  Whiting  Street  Pond  is  2,190  acre- 
feet.  It  is  estimated  that  the  surcharge  storage,  between  the  spillway 
crest  and  the  top  of  the  dam  is  185  acre-feet,  which  is  equivalent  to  a 
depth  of  about  2.0  inches  of  runoff  over  the  entire  basin. 

5.4  FLOODS  OF  RECORD 


There  are  no  records  of  flow  from  this  small  drainage  area.  How¬ 
ever  rainfall  records  of  the  hurricane  floods  of  September  1938  at  the  dam 
site  indicate  that  10.53  inches  of  rain  fell  during  the  period  18-22  Sept¬ 
ember  inclusive,  with  4. 2  3' inches  on  September  21.— 

5.5  DESIGN  FLOOD 

Because  there  are  no  data  on  Probable  Maximum  Floods  for  an  area 
of  1.67  square  miles  it  was  necessary  to  synthesize  a  test  flood  nycro- 
graph  for  the  contributing  urea.  Initially,  a  depth-duration  i elation  for 
Probable'  Maximum  Point  rainfall  for  durations  rrom  6  hours  to  24  hours  was 
taken  from  Weather  Bureau  Sources. L  The  distribution  of  the  rainfall  was 


-^Hurricane  Floods  of  September  1HH,  i  ,S.  G-'-oLejKtd  Surveys  W.S.P. 
*867,  1940. 

^/Seasonal  Variation  of  the  Probable  Maximum  Precipitation  East  of  Ine  105 
Meridian  for  Areas  from  10  to  1  ,  OlK*  Square  Miles  and  Duration;;  of  6,  12, 
24  and  48  hour.;.  Hydrometeoroloaica  I  Report  No.  H,  195^. 


based  on  data  in  a  publication  of  the  World  Meteorological  Organization.— 
Increments  of  depths  from  the  depth  duration  relation,  at  15  minute  intervals, 
were  arranged  in  the  probable  storm  sequence  as  shown  in  the  Appendix.  The 
synthesized  Probable  Maximum  Flood  peak  inflow  discharge  is  9029  cfs. 

5 . 6  O VERTOPPING.  POTENTIAL 

The  adequacy  of  the  Whiting  Street  Dam  Spillway  was  tested  by 
routing  the  Probable  Maximum  Flood,  through  the  reservoir,  using  a  computer¬ 
ized  technique.  The  water  level  was  assumed  to  be  at  El  387  (spillway  crest 
elevation)  at  the  start  of  the  flood  inflow.  The  routed  flood  raised  the  sur¬ 
face  elevation  of  the  reservoir  3.1  feet  to  an  elevation  of  390.1  (1.4  feet 
above  the  top  of  the  dam).  The  peak  outflow  discharge  was  8253  cfs,  about  38 
times  the  spillway  capacity. 

In  order  to  estimate  the  downstream  dam  failure  hydrograph,  the  U.S. 
Corps  of  Engineers  "Rule  of  Thumb”  guidance  was  used.  Th^  estimate  assumes: 

(a)  the  reservoir  surface  is  at  the  top  of  the  dam  at  the  time  of  the  breach  , 

(b)  a  breach  of  40%  of  the  dam  length  occurs  (760  feet)  and  (c)  the  channel  has 
an  average  roughness  coefficient  (n)  of  0.07.  It  is  estimated  that  at  a  selected 
section,  1700  feet  downstream  of  the  dam,  the  peak  flood  wave  discharge  is 
93,310  cfs  with  a  wave  height  of  about  14  feet.  The  visual  inspection  revealed 
the  existance  of  about  5  one  family  homes  which  are  not  shown  on  the  U.S.G.S. 
Quadrangle  sheet  for  Mount  Tom,  Mass,  at  or  below  about  El  300.  These 
houses  would  probably  be  destroyed  or  damaged  by  the  estimated  flood  wave. 

In  addition  failure  of  the  dam  would  destroy  a  substantial  portion  of  the  City's 
water  supply,  a  fluoridation  6c  chloridation  facility  and  a  portion  of  Interstate 
Highway  9 1 . 

5 . 7  E  VAJL  U  AT  ION. 

The  spillway  of  the  Whiting  Street  Pond  Dam,  with  a  computed  capac¬ 
ity  of  2  15  cfs,  (which  is  2.6  1  of  the  test  flood  outflow!  cannot  pass  tho 
estimated  Probable  Maximum  Flood,  and  therefore  is  "  'ns i  ietvi  t  h.  inade¬ 
quate  from  a  hydraulic  and  hydrologic  standpoint. 


3/  Manual  for  Estimation  <m  Probable  Maxim  .  m  Pn  e  n-i  tat  ion ,  i  Meteoro¬ 

logical  Organization ,  f  p.eratjonal  Hydrology  R  port  \o.  WM3. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a .  Visual  Observations 

Visual  observations  did  not  indicate  any  serious  structural 
problems  with  the  embankment,  spillway,  sluice  gate,  water  supply  line  or 
low  level  outlet.  The  deficiencies  described  in  Section  3  require  attention 
and  measures  to  improve  these  deficiencies  are  given  in  Section  7. 

b.  Design  and  Construction  Data 

No  design  computations  or  other  data  pertaining  to  the  structural 
stability  of  the  dam  have  been  located. 

On  the  basis  of  the  performance  experience,  the  visual  inspect¬ 
ion,  as  well  as  engineering  judgment,  the  dam  at  present  appears  to  be 
structurally  adequate. 

c .  Operating  Records 

There  are  operating  records  available  at  the  offices  of  the 
Holyoke  Water  Works,  Holyoke,  Massachusetts.  There  are  no  records  or 
reports  of  operational  problems  which  would  affect  the  stability  of  the  dam. 

d .  Post-Construction  Changes 

It  is  reported  that  the  dam  was  built  around  1900.  There  are 
no  records  of  any  construction  changes  even  though  the  present  dam,  which 
includes  an  earth  buttress  section,  varies  from  the  sections  shown  in  the 
drawings.  (See  Appendix). 

e.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  l  and  in  accordance  with 
recommended  Phase  I  guidelines  does  not  warrant  seismic  -.nalysis. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 
7.1  DAM  ASSESSMENT 


a .  Condition 

Phase  I  investigation  of  Whiting  Street  Pond  Dam  does  not 
indicate  conditions  which  would  constitute  an  immediate  hazard  to  human 
life  or  property.  Based  on  engineering  judgement  and  the  performance  of 
the  dam  and  the  outlet  works,  the  project  appears  to  be  in  fair  condition. 

The  project,  however,  does  have  inadequacies  and  deficiencies  which,  if 
not  remedied,  have  the  potential  for  developing  into  hazardous  conditions. 

Because  there  are  no  data  on  Probable  Maximum  Floods  for  an 
area  of  1.67  square  miles,  it  was  necessary  to  synthesize  a  test  flood 
hydrograph  for  the  contributing  area.  Increments  of  depths  from  a  depth 
duration  relation,  at  15  minute  intervals,  were  arranged  in  the  probable 
storm  sequence.  The  synthesized  Probable  Maximum  Flood  (PMF)  peak  in¬ 
flow  discharge  was  9029  cfs . 

The  adequacy  of  the  Whiting  Street  Pond  Dam  spillway  was 
tested  by  routing  the  Probable  Maximum  Flood  through  the  reservoir,  using 
a  computerized  technique.  The  water  level  was  assumed  to  be  at  the  spill¬ 
way  crest  elevation  at  the  start  of  the  flood  inflow.  The  routed  flood  raised 
the  surface  elevation  of  the  reservoir  3. 1  feet  or  1.4  feet  above  the  top  of 
the  dam.  The  peak  outflow  discharge  was  8253  cfs,  about  38  times  the  spill¬ 
way  capacity.  Since  the  spillway  of  the  Whiting  Street  Pond  Dam,  with  a 
computed  capacity  of  215  cfs,  cannot  pass  the  estimated  Probable  Maximum 
Flood,  it  is  considered  to  be  very  inadequate  from  a  hydraulic  and  hydrologic 
standpoint.  Furthermore,  as  a  result  of  the  anticipated  overtopping  it  is 
questionable  whether  the  earth  buttress  portion  of  the  dam  could  withstand 
the  overtopping  and  whether  the  stone  masonry  portion  could  stand  without 
the  buttress. 


b.  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a  defin¬ 
itive  review.  Therefore  the  adequacy  of  this  dam  could  not  be  assessed  from 
the  standpoint  of  reviewing  design  and  construction  data,  but  is  based  pri¬ 
marily  on  visual  inspection,  past  performance  history  and  sound  engineering 
judgment. 


c.  Urgency 

The  recommendations  and  remedial  measures  described  in  sub¬ 
sequent  paragraphs  should  be  undertaken  by  the  owner  within  12  months  after 
receipt  of  this  Phase  I  Inspection  Report. 

d .  Need  for  Additional  Investigations 

Additional  investigations  to  assess  the  adequacy  of  the  dam  and 
appurtenant  structures  do  appear  necessary  and  are  enumerated  in  the  following 

paragraph . 


7.2 


RECOMMENDATIONS 


It  is  recommended  that  the  following  measures  be  undertaken  by  the 
owner  within  12  months  after  receipt  of  this  Phase  I  Inspection  Report. 

1)  A  competent  consulting  engineer  should  be  retained  to  conduct 
further  detailed  hydraulic  studies  to  determine  what  measures  are  necessary 
to  improve  discharge  capacities. 

2)  To  prevent  possible  overtopping  in  the  period  before  receipt  of 
the  detailed  hydraulic  report,  the  reservior  should  be  maintained  at  a  lower 
level  to  provide  additional  flood  surcharge  storage.  The  level  should  be 
lowered  about  2  to  3  feet  and  a  monthly  elevation  rule  curve  should  be 
established . 

7.3  REMEDIAL  MEASURES 


a .  Alternatives 

The  results  of  the  additional  investigations  recommended  above 
may  indicate  alternatives  which  will  be  needed  to  provide  discharge  adequacy 
under  flood  conditions.  These  alternatives  can  only  be  determined  after 
completion  and  evaluation  of  the  additional  investigations. 

b .  Operating  and  Maintenance  Procedures 

It  is  recommended  <fhat  the  following  measures  he  undertaken 
by  the  owner  within  2d  months  af:er  receipt  of  this  Phase  I  Inspection  Report , 

1.  Establish  a  systematic  program  of  observation  and  moni¬ 
toring  of  changes  in  pattern  and  quantity  of  seepage.  Ob¬ 
servations  can  be  accomplished  by  the  installation  of 
piezometers . 

2.  Establish  a  formal  program  of  operation  and  maintenance 
to  include  periodic  inspections  on  a  bi-annual  basis. 

3.  Round  the  clock  surveillance  should  be  provided  by  the 
owner  during  periods  of  unusually  heavy  precipitation . 

4.  The  owner  should  develop  a  formal  warning  system  with 
local  officials  for  alerting  downstream  residents  in  case 
of  emergency. 

5.  The  missing  stones  in  the  masonry  portion  of  the  dam  should 
be  replaced  and  all  joints  repointed. 

6.  Debris  and  overhanging  trees  should  bo  removed  and  hauled 
away  from  the  downstream  channels 

7.  Vegetation  growing  from  the  joints  in  the  st on°  masonry 
should  be  removed. 

8.  Vegetation  on  the  downstream  slope  and  area  adjacent  to 
downstream  toe  should  be  cut  regularly. 

9.  Concrete  walls  and  floor  of  downstream  channel  should  be 
repaired . 
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2.  VIEW  OF  DOWNSTREAM  SLOPE  NORTH  OF  GATE  HOUSE. 


3.  VIEW  ALONG  CREST  LOOKING  SOUTH. 
NOTE  COMBINED  STONE  AND  EARTH  CREST. 


7.  VIEW  OF  SPILLWAY  CHANNEL  LOOKING  DOWNSTREAM. 
NOTE  LOW  LEVEL  OUTLET  LEFT  SIDE,  48-INCH  DIAMETER  INI  ET 
RIGHT  SIDE  AND  CONTINUATION  UNDER  BRIDGE. 


8.  VIEW  OF  LOW  LEVEL  OUTLET  PIPE  OUT  FALLING  INTO  SPILLWAY  CHANNEL 
NOTE  CONDITIONS  OF  CONCRETE  AND  STONE  MASONRY 


9.  DOWNSTREAM  VIEW  01'  CONCRETE  E! 

NOTE  DETERIORATION  Of  CONOR! 


10.  VIEW  INSIDE  GATE  HOUSE.  11.  VIEW  INSIDE  GATE  HOUSE. 

NOTE  SLUICEGATE  OPERATING  STAND  NOTE  OPERATING  STAND  FOR  16  INCH 

AND  LOW  LEVEL  OUTLET  GATE  VALVE  STEM.  WATER  SUPPLY  LINE  AND  STEM  FOR  BY  PASS 

GATE  VALVE . 


13.  VIEW  OF  SEEPAGE  AT  DOWNSTREAM  TOE  OF  PAM 


14.  CLOSE  UP  VIEW  OF  POINTING  ON  UPSTREAM  STONE  MASONRY  :7UT 
NOTE  MISSING  MORTAR  AND  VEGETATION  IN  lOINTS 


)  /\  -  ; 


n  ;.J  r  V  •  6«A  I M  A  ^  e\,v  •  \ 

S  T  H.  A  M  P  T  O.N  J  BASIM  - - — - ^ 

.  ''  '  :  r 

- :  J  \L 


■  -Jr 

*  .  *.  j,/ 

1*  .*  *  4.  Pun. ping 

•  *  1  Sa 


SS.9A 


*  'M 

$te/A 

.?  -  /  o  I 


^  f  M  Mount  Tom 
Q  S  Ap  ft  Deacon 


//  .  •Mounlauv 

(f  l'  ’’ar/  / 

\t  .  /  Cedar 
1  /  /"  Knob 


./  tv  ;.V.  -  ^ 
.</*  I  .v.-v'./v" , 


WMTIM3  SlJPEtr 
y  pON  t>  .DAM 

,>  ! 

//  .  /  •^W8/ 


>■•••/'-  A,'  <  r 
¥•:!'  ■  v  >  y  ■ 


c>/o  .  4  \  ' 
/o  V 
6/  :  ;  .  . 
•?'£  '  ;  •  A, 

77f>  ,  .:■  ’  -  V, 


V-  /O'  7  7/  ■ , 


TJ7*/ 

7 


r\ .  ?• 


•  :  /•  <1 

■  ••  ■■  ■  /•  .  . 


(•;  '!*\  ‘  \  j/-  I” 

:..X^JXyyi^\  ••-;  ■*>  ->*»»■'// 1 ,  \  ;*! 

ft  ’  f  -  /  //V 

^  .<'  \  y^/g  A'  —  ; !  >  7.  v-  's. .;  ( J  ()  • 

/yCi‘4 

(  /Mn  fry  I  / 


Ji  -\/f  W 

-  W>cko-<  paf#  /  .  | 

"7  ;Cr<unt'>  CiJf/  *  ‘  * 


!•-  ■'  •. 


*  S  o  >•  ■  •-'  l 

‘C>7/  ,  v  r  -  ll 

7  >o  /V.,4\ 


-"T  r*4‘ 


( o 


<j  (ro^i 


,.r -Cr -.N 


mr-\ 


4:^'  [ f  *; :  ;.//  /  /  : '/  1 77  u  V  v  n  : 1  -XV  •  /.  •  ,  , •  !  :  i; ;•  !  —  -  /’• 

0j  j  7v#'  /  j’i.  £W  . J V' 

fr  / ;f sr'-'f/Aw&y  ‘ y/'//  '  /  7  T“: 

Ui  /  (A'l/  /^yte^rC-i  7/A7  /•  '-7\  f 

1+  y'itflr  'aS] V7  i'll  •)  /  ,-1  T/i}  V  fiy  J  \  suJ, " 

«  Vyi  iymi^. )'ti?  y )  I  /  7  fir ) ; 


rff  {//  K' A  S,/.  /  t'n  :/ 

y.L-  •7f  s  /•' .  ,7  is  ^  1 


y  yy  my  y 


1  f  in.r  Oi  *■ 

: 


f;  IK'  I  KCHANO  f 


r  /  /  y .  y,- 


liAi 
.7  / 
■v*.  ^ 


a,  7 
.  A"'  , 
7  / 


a]  (  1'i/‘7  /  77  i  ;3|  'v,n  /7\lSr  ’  ~nr  — ^  .7  (({  , -- 
1L:  fall! \W 

/S  I  nVU/:./-*  ///f.  /r,H*  V.  ^  H  - 


KirlUnri  Sfh 

:  ,  '7 

v  \  / 

);  \  )  ; 


SCAI.F  1  74  000 


z»/S  ’  /  - 


I—".- 

ioot  e 

(  f  i 


-»  -  i  :•  "  *  ^r t  r  s 

^  :00c  ruoc  vvi  s 

m  .  :  .  h  ’  :- 

1  0 

r  i  i  i  r  tH  id  1  -  : 

CONTOUR  l  NT  f  K  .  Al  J  C  ;  i  *  * 


.^Tevo./' 


TIPPETTS-ABBETT-McCARTHY-STRATTON 

job  Ho._l4H5Lri23  ENGINEERS  AND  ARCHITECTS  NEW  YORK  Sheet_|_of_; 

Reject _ £TLO_^ _  Date_zZ?i7: 

8 U b i e C t__WJJ_LTjLW&.._S2.TBe:SX'— _ _ _  » y JxLQciVZV 

_ _  ck<r.  by  ___. 


/MB* 


we  a 

rA  im  A 


A  Vci  vtfr  $UtfcJtA^6£ 

_ i  J/Oz::..  (A  r) 


O 
I  ofe 
2-1# 
*^36 

458 

5%  3 


-.~ss«=y. 


*  o  , 

lee. 


Sis  SC  A&Sye  <S/or<7iJc.  f ) 


TAMS 


1437-03 

Project  -XxJ  S  P£  C~p  p  rj 
Subject _ -  h 


/fhTi  W^  oTd^  £T 

\fN  4  '  0  to  C.  O 


p  0  4“  ft.  4  i  o 


nCrtmtA 


to4  d 


.  7& 

*2>  *  oo 

•  *  2  S 

•  •  So 
•  1  s 

4  •  oo 

•  .  25 

.  50 

;  *75 
£ 

•  T5 
.  &o 

;7* 
£  'oo 


Pr  o{x».  t>Ln  no  u  rv^ 

ex  4  iolcrv<aJ: 


Sheet  ^  of  S* 

_  Date  ^OG  1  4i  f  1 8 

_  By _ C  ■ 

—  Cfi'k.  by _ _ 


T©r4  l  mea, *  \‘L  7 

0  At  rex') 


I'  56, 


5  73 
3  7^ 
3  °i  l 
42.6 
8  17 
°i4 1 
S41 


! ..LfKif  . 


:.l  ;...».  : 

I  I  :  :  :  :  : 


I  s  i 


Ac/C  6  JT  l;4S<g  mi)  0  •  2  ^  ^  I  DUy/ 


?  AS  i'<0  ,  J 

Rjrtcti  (CfS)\ 

1  OTAL  I 

rt  *» 

fc-O  f\  o** 

; 

o 

5£4 

73  c 

/  3  &  / 

(</ <t 

/?/ 8 

I'Ll  9  \ 

/  -5”  Cj  — * 

/CoS 

nzc. 

1247  6 

3*77 

/  • 

0f>6 

520  I  -4c- 22 

/ 

'  2£5 

506 

4652- 

/J 

■  67  o 

6  /  5 

87  8  7 

£.‘ 

*  £55 

/  /  00 

j 

7920 

6  *57 

/ 

•  4£  | 

69  3 

7  DO  7 

<2  * 

1  6  5  3 

4  1  6 

48&7 

6)  - 

7  £6> 

255 

2  Z  ■  6 

0  - 

657 

32  1 

27  ?7 

2*3/ 

0 

£CS 

277 

24-42 

6)  - 

408 

243 

1 

!  2  0  6-4 

0  < 

444 

2  17 

1,623 

6) 

444 

2 11 

I  I  L-  6  5 

A  7  9 

0 

40£ 

1  2$ 

I  6-  Z  l 

£ 

237 

164- 

\  -  b 

6) 

32o 

1  5>  6 

l  1  9  3 

0 

2  1 

1  6  6 

1 1  6  5 

/•£.£, 

\ 

cO 

£65 

1  36 

10  01 

1 

0*1  C  so  r<\',) 

^0  L&irct  . 

TAMS 


J«b  N«. 
froject 
Subject 


|4^7-  o 3> 

P£c-TiOas.)  l\/n  it  cT _ _ 

Com  p(j4cL^/  o  o  ..iLM  OU)  'jor  £yr.‘laod(  L'a/r 


Sheet  _ of _ ^ 

4  u  )4-  7  CS 


Date 
By  - 


D  L 


Ch'k.  hy 


E*CESS 

■PAoorAu. 

SuL  -  t>ai  i  p\ 

S  U  b  *  I  »* 
*(42 

'otAl 

'k  fMf 

<D 

^T_ 

■■ 

C) 

<67  •> 

o  -3£3 

- 

3"S  4- 

554 

36  6 

0  *32^ 

827 

55^- 

/SB/ 

/ft  / 

.0  *341 

B2  7 

58  5 

/<//z 

6  02 

*  376 

811 

8-5  5 

/Z/8 

tct 

.  *7  67 

70 

/2  /  6 

2279 

/l  3'/ 

•8  S>| 

/?o 

/5Zfi 

540/ 

/  V  /ft' 

*691 

ZZB! 

/5z  a 

3  600 

£/  24 

|»0  I  <o 

2  ZB! 

114  3 

-^OL^ 

2  27  2 

.1-175 

2.  GO / 

20  /S 

4 LI  2 

2  62  ft" 

l»  6  20 

3  oof5 

27  79 

Cl  cl 

to  / 

2*  2  o  5 

41^7 

2732 

1219 

45/8 

1*37  i 

soys 

23  SZ 

12  21 

4:48 

'  ?  02 

28/o 

/2  7  7 

4b  i 7 

2.6  ft  2 

•678 

ZoSG 

//6  3 

32  10 

/78  7 

•  6  o  7 

n  z<c 

1091 

2111 

/  S4CJ 

•5  /  8 

!$C<7- 

686 

^  ,  ,  n 

/3  60 

*4  4  <3 

/3  26 

70£> 

2  0,4 

//  67 

•2  0  4 

//4] 

818 

1826 

/0_O 

•3  0  4 

/oo9 

818 

1  j  t  3  ;T 

78! 

*3  5  8 

/  007 

C/ 4 

\LZ2 

9// 

*2  87 

C//B 

472 

1 4  03 

788 

•2  70 

72  8 

465 

1  If' ft 

Cl  7 

*2  (.  9 

icy 

46  / 

1165 

! 

co  f 

•2  6  0 

887 

4o  3 

1  002 

i 

6/6 

rrs 


I 


Job  No. 
Project 
Subject 


TAMS 

_J>JSP£C7  I  Qinj  W1j<iTik)£  STg££7 
_ LLWA-J  JleAfr—  lD»*c  Rrtrifj 


Sheet  .  of  _ 

Date _ Ay.^_  iA.*_7JL- 

By _ ^  _ 

Ch'k.  by _ _ _ 


TAMS 


Job  No.  ■ 

\48>7-  o3> 

Sheet  5  0f  2 

Project 

J_NSPECT\OtO  Whiting  StR.&£T 

Res  E.VOI/L 

Date  Ao  »  1 4-  78 

Subject  . 

TmPUT  ro.4.  RouTikJ^, 

Ry  T>  L  o 

_  Ch'k.  bv _ 

£VeVAri  o<‘J  Our  FLO'+J  (cts)  Stoi^A  6G  (af) 

387  o  o  o 

'b  BI  AS  16  47 

7Q  loo 

3  8  6-4-5  ft  4  /56 

36B-7D  2 1 5.  165  toi-  o>t  bAM 

389  2/8 

354 


2>9  O 


7340 


497-03 

NG  STREET  DAM 
NS  PE  C  T 1  ON 
HYDROGRAPH  PMf 


TINE  INFLOW  OUTFLOW  STORAGE  ELEVATION 

(HRS) _ (CFS)  (  C  F  S  )  (AC  FT) _ (FT.) 


Ols-0'0«-*“'00‘'C'©w-l/*r*"lOOOr*“OK'0^'^r  , 

«*“  ON  vTK10uNf-»-»-T“i 

rw-fwrv.r-r-ajoooo^oooooo'ooocrooo 
oc  oc/O^ooooajac  coouooa.DCOOocaL.occcooooococ  a. 

MMI'OfOfOfOK'Kir^fOFOK'MKIMfOKM'nfOFOPOK'K  I 


DMOCNNr*’0(\i^^'C'Ot-'?yiFOr-Of'sfOOCr  'vT  L~  r- 

oNOL'\AjfooN-oca»“N-sr  r.r^.~j-c_oc>or<Ji«oN^*-"'^  > 

C^f“"»NO^>fUM\J0Cr-r-  OOOCf'iMOr-t-f-l1'  lAx  C 

ONr*K,  'OOMf\jfyv)rCfV'OrV,'(\.f''.  'Orft.i/>F-  J  -O  •  ‘ 

«“M(\fy(NirOKiForF'ro('<(\,(\)(\iMruruMj.\('i 


O  r-  *-  w*  o  r\jN»Or-fri>iM/)^ccO"OT-'C  r\j  c_: 
OOO^OR-*OOfO'^>i‘(\i*-iAR-0>^in^j‘OOOv~J 

rsj»-'OfVior^wr'OOo^Lr\Fo-sj’r\_R-T-ac^ocf^Ojk  <  < 
»-  lO  N  ^  w)  m .r'-#  ■OK>u^t-(\(^0LN-  a:  o  -i  n  h; 

v—  lO  N  X  'j  C  C'-  vj  C  N  M  *-  O'-  f'-  w)  -sj  -  ' 
Mn<(/'NcCNi'\'J  (V  (V  r-  r  *-•»- 


OOOOOOOOCOOOOOCJOCOCOCC;C_ 
OOOOC3GOCC.OOOC:COGC:c;OG3C.  c. 


O'OfOA^'O  x,G  y?-*J,OA.,c  C  ^  ^  x  o  G  -t 

f'0'OG^VlN.(-00'«^L.^G(NIOGr>.Or-fv“  ^  2  (\i  N  u' 
N^CN'OC'^^'V'OC^M^CNr'iCO'>lv''m 


o  IT  o  i.1'  3  i/\  O  ^  O  O  l*1'  w  Vi  c  t"  C  ^  C  k.'C,  1  '  «...  I 

c  ru  ^  N  C  ^  ^  N  CM/'NONw\NC\»<'s-C  <\.  u '  ^ 


TIME  INFLOW  OUTFLOW  STORAGE  ELEVATION 

(h»S)  (CFS)  .  (CFO  (  A  C  F  T  )  EFT.) 


APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


INVENTORY  OF  DAMS  IN  THE  UNITED  STATES 


